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1
DEVICE AND METHOD FOR MEASURING
THE LEAKAGE RATE FROM REFERENCE
PRESSURE LINES ONBOARD AN AIRCRAFT

CROSS-REFERENCES TO RELATED
APPLICATIONS

This application claims the benefit of the French patent
application No. 1058089 filed on Oct. 6, 2010, the entire
disclosures of which are incorporated herein by way of ref-
erence.

BACKGROUND OF THE INVENTION

This invention relates to a device and a method for mea-
suring a leakage rate from reference pressure lines onboard an
aircraft, for example and airplane.

An airplane will be considered in the following description
to simplify matters.

A stable reference pressure must be available when per-
forming test flights on an airplane in order to make differen-
tial pressure measurements. Such a reference pressure is
obtained using reference pressure lines (ZSR) or “reference
lines” connected to a plenum chamber.

The leak tightness of reference lines has to be checked very
frequently during test flights. If a leak occurs on such a line,
all measurements that are referenced to this line will be
wrong. No systematic check of these reference lines has been
made up to now. Therefore it is impossible to date the begin-
ning of these leaks. If such a leak occurs during a test flight,
the flight will have to be repeated.

One purpose of the invention is a measurement method and
a device to make the leak measurement on each reference
pressure line before each test flight.

SUMMARY OF THE INVENTION

The invention relates to a device for testing pneumatic
circuits and for measuring the leakage rate from reference
pressure lines onboard an aircraft, connected to a plenum
chamber, characterised in that it comprises:

a multi-pressure system comprising several sensors each
connected to a reference pressure line,

first solenoid valves EV1 ... EV15 arranged on the input
channels to this multi-pressure system and connected to ref-
erence pressure lines through first connectors,

second solenoid valves EVP1 . . . EVP15 arranged on the
reference pressure lines,

apressure controller module that is connected to all the first
solenoid valves through a second connector,

an electronic board that controls the solenoid valves and
calibration of the multi-pressure system,

a control device in which software controls the device
according to the invention.

Advantageously, all the second solenoid valves and the
controller system are arranged in a thermostat-controlled
housing.

Advantageously, the reference pressure of the multi-pres-
sure system is the pressure in the plenum chamber to which it
is connected through a pneumatic connection.

Advantageously, the multi-pressure system comprises 16
sensors, 15 sensors being connected to a reference pressure
line and one sensor measuring a calibrated pressure to be
injected.

Advantageously, the first solenoid valves are 2-channel/2-
state valves identical to those used in the multi-pressure sys-
tem.
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Advantageously, the second solenoid valves have a
through orifice diameter identical to or larger than the through
orifice diameter of the reference pressure lines.

Advantageously, the voltage controller system outputs a
pressure of several mbars, for example 8 mbars, greater than
the pressure in the plenum chamber.

The invention also relates to a method for measuring the
leakage rate from reference pressure lines onboard an aircraft,
using such a device, and that comprises steps consisting of
isolating the airplane pneumatic circuits, applying a deter-
mined pressure to them, measuring the pressure then obtained
and then making a leak measurement on each reference line,
such a test being done before each test flight.

Finally, the invention relates to an aircraft comprising such
a device.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 diagrammatically shows the position of the device
according to the invention onboard an airplane.

FIG. 2 shows the detailed internal mimic diagram of the
device according to the invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The device according to the invention is used close to fore
and aft plenum chambers. As shown in FIG. 1, the device
according to the invention 10 connected to such a plenum
chamber 11 outputs sensor references 12.

The device according to the invention can be used to isolate
all or some of the pneumatic circuits of an airplane so that they
can be tested and the results plotted. It comprises an elec-
tronic board that determines the leakage rate from each ref-
erence line.

FIG. 2 shows a detailed mimic diagram of the device
according to the invention that comprises:

a multi pressure system 20,

first solenoid valves EV1 ... EV15, arranged on the output
channels from this system 20 that enable a calibrated pressure
to pass in the reference lines 21 to which they are connected
through first connectors TE 24, before the measurement,

second normally open solenoid valves EVP1 . . . EVP15
arranged on the reference lines 21 to isolate the reference
lines 21 to be tested,

a pressure controller module 22 that makes it possible to
obtain the calibrated pressure to be injected, that is connected
to all first solenoid valves EV1 . . . EV15 through a second
connector TE 25,

an electronic board 26 that controls the solenoid valves and
calibration of the measurement system,

a control device 30, for example a laptop computer, con-
nected to this electronic board 26, in which software controls
the device according to the invention.

All second solenoid valves EVP1 . . . EVP15 and the
controller module 22 are arranged in a thermostat-controlled
casing 27, because they can be installed in the wing or in the
hold of the airplane.

The reference pressure of the multi-pressure system 20 is
the pressure in the plenum chamber to which it is connected
through a pneumatic connection not shown in the figure. This
multi-pressure system 20 may for example be a housing H
493 made by the General Electric Company. 16 sensors from
this system can then be used, each of the 15 sensors being
connected to a reference line, and one sensor being used to
measure the calibrated pressure to be injected.
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The first 15 solenoid valves EV1 ... EV15 are 2-channel/
2-state valves identical to those used in the multi pressure
system 20.

The second 15 solenoid valves EVP1 . . . EVP15 have a
passage orifice diameter identical to or larger than the passage
diameter of the reference lines 21.

The pressure controller module 22 outputs a pressure equal
to 8 mbars higher than the outside pressure, in other words the
pressure in the plenum chamber.

The device according to the invention is used to isolate the
airplane pneumatic circuits, apply a determined pressure,
measure the pressure obtained and indicate the leakage rate
from each reference line.

The electronic board 26 is controlled through the RS link of
the control device 30. The electronic board 26 sends power
supply and test (Test-Mes-Cal) signals to the multi pressure
system 20 and it receives an ARINC output signal from it. It
sends power supply signals to the thermostat-controlled cas-
ing 27 and power supply signals to heating resistances of this
thermostat-controlled casing 27 and is connected to it through
an RS232 type connection. The device according to the inven-
tion is controlled, and therefore measurement acquisition and
alerts are made using this casing. It is thus possible to indi-
vidually or collectively (by pair, group, etc.) select opening/
closing of solenoid valves depending on the tests to be made.
Indeed, it may be necessary to test all reference lines simul-
taneously to see if there is a leak. Such an operation can be
done quickly and these reference lines can thus be tested
quickly. An individual test of the reference lines can be made
if a leak is detected, in order to determine which line is
leaking. The multi pressure system 20 is always in the mea-
surement position.

One channel of the multi pressure system 20 is used to
check that the injected pressure is actually equal to the
required value.

The device according to the invention can function within
a temperature range from -55° C. to +80° C.

As is apparent from the foregoing specification, the inven-
tion is susceptible of being embodied with various alterations
and modifications which may differ particularly from those
that have been described in the preceding specification and
description. It should be understood that I wish to embody
within the scope of the patent warranted hereon all such
modifications as reasonably and properly come within the
scope of my contribution to the art.

The invention claimed is:

1. A device for testing a pneumatic circuit and for measur-
ing a leakage rate from the pneumatic circuit onboard an
aircraft, connected to a plenum chamber, comprising:

a multi-pressure system including at least one sensor, each
sensor connected to a corresponding reference pressure
line;

aplurality of first solenoid valves, each first solenoid valve
arranged on a corresponding input channel to the multi-
pressure system, and connected to the corresponding
reference pressure line through a first connector that
connects the corresponding reference pressure line and
the corresponding input channel;

aplurality of second solenoid valves, each second solenoid
valve arranged on the corresponding reference pressure
line, separately interconnecting each reference pressure
line with the corresponding input channel via the first
connector having a plurality of connection points for
fluidically communicating between the corresponding
reference pressure line and the corresponding input
channel;

10

15

20

25

30

35

40

45

50

55

60

65

4

a pressure controller module that is connected to all of the
plurality of first solenoid valves through a second con-
nector;

an electronic board that controls the first and second sole-
noid valves and calibration of the multi-pressure system;
and

a control device operatively connected to the electronic
board.

2. The device according to claim 1, in which all the second
solenoid valves and the pressure controller module are
arranged in a thermostat-controlled housing.

3. The device according to claim 1, in which a reference
pressure of the multi-pressure system is a pressure in the
plenum chamber, to which it is connected through a pneu-
matic connection.

4. The device according to claim 1, in which the multi-
pressure system comprises 15 sensors, each being connected
to a reference pressure line, and another sensor measuring a
calibrated pressure to be injected.

5. The device according to claim 1, in which the plurality of
first solenoid valves are 2-channel/2-state valves.

6. The device according to claim 1, in which the second
solenoid valves are solenoid valves having a through orifice
diameter identical to or larger than a through orifice diameter
of' the reference pressure lines.

7. The device according to claim 1, in which the pressure
controller module outputs a pressure greater than the pressure
in the plenum chamber by a predetermined number of mbars.

8. The device according to claim 1, in which the aircraft is
an airplane.

9. A method for testing a pneumatic circuit and for mea-
suring a leakage rate from the pneumatic circuit onboard an
aircraft, the method comprising:

isolating the pneumatic circuit;

connecting at least one sensor to a corresponding reference
pressure line;

applying a determined pressure to the pneumatic circuit;

arranging a plurality of first solenoid valves, such that each
first solenoid valve is arranged on a corresponding input
channel, and connecting the input channel to the corre-
sponding reference pressure line through a first connec-
tor that connects the corresponding reference pressure
line and the corresponding input channel;

arranging a plurality of second solenoid valves, such that
each second solenoid valve is arranged on the corre-
sponding reference pressure line, and separately inter-
connecting each reference pressure line with the corre-
sponding input channel via the first connector having a
plurality of connection points for fluidically communi-
cating between the corresponding reference pressure
line and the corresponding input channel;

measuring a pressure obtained from the pneumatic circuit;

measuring a leak from the reference pressure line.

10. An aircraft comprising a device for testing a pneumatic
circuit and for measuring a leakage rate from the pneumatic
circuit onboard an aircraft, connected to a plenum chamber,
the device comprising:

a multi-pressure system including at least one sensor, each
sensor connected to a corresponding reference pressure
line;

a plurality of first solenoid valves, each first solenoid valve
arranged on a corresponding input channel to the multi-
pressure system, and connected to the corresponding
reference pressure line through a first connector that
connects the corresponding reference pressure line and
the corresponding input channel;



US 9,316,561 B2
5

aplurality of second solenoid valves, each second solenoid
valve arranged on the corresponding reference pressure
line, separately interconnecting each reference pressure
line with the corresponding input channel via the first
connector having a plurality of connection points for 5
fluidically communicating between the corresponding
reference pressure line and the corresponding input
channel;

a pressure controller module that is connected to all of the
plurality of first solenoid valves through a second con- 10
nector;

an electronic board that controls the first and second sole-
noid valves and calibration of the multi-pressure system;
and

a control device operatively connected to the electronic 15
board.



